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n^rxCB POR T R-r.^^nT^G A PATTF.RW TO AN OBOE CT 

Field of the In vention . ^ « 

present i^^TI^TreXatee generally to 
pa«em from a sta,^, to » object. The invention relatea 
especially to production of micro- and nanostructurea . 

Backgrou nd Art 

A promising technique of producing nanostructures. i.e. 
structures in the order of lOOnm and smaller, xb so- 
called nancin^rint lithography, however this technique 
„^y al30 he used to microstructuree . This technique is 
described in the document US-A^5.772,9a5, which ia incor- 
porated herewith by reference. In such lithography, the 
main steps of which are schematically shown in Figs la-d 
a pattern of nanostructures is transferred from a stamp 1 
to an object 2. The object 2 consists of a substrate 2a 
and, applied thereto, a film 2b of a polymer materxal 
(resist) . After heating of the film 2b to a suitable tem- 
0 perature, the staa^, 1 is pressed into the saina (Pig. lb) . 
The stamp 1 is then released from the object 2 when re- 
cesses 3 of a desired depth have been formed in the layer 
2b (Fig. ic) . subsequently any remaining film in the re- 
cesses 3 is removed, for instance by etching, thereby ex- 
posing the substrate or in some other material which is 



25 



applied to the substrate. 



A device according to the above mentioned US patent for 
carrying out the above lithographic process coii«»rises a 
30 first contacting means with receiving surface for the 

stamp, a second contacting means for contacting or join- 
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-receiving surfaces with eacli 
ing the first and second receiving 

other . 

s so-200 ^. FOX -ven ,tructuri^ of t^e 

and object «.st thus be «~t«.Uy Parallel with an 
curacy of a few nanometres. 

Especially due to the fact that the high r«D.ire«nt. in 
10 accuracy, when manufacturing micro and nanostructures, in 
L aliUnt between the sta^ and the object, there .s 
a great need for «cact control of th« movement of the 
stamp in the direction perpendicular to the ^-^'^'^ 
direction, as a small di.plac«»ent of the stanp csn have 
15 th« severe consequence that the pattern transferred to 
the object cannot ha used. 

The substrate is usually made of a brittle material, e.g. 
Si/SiO„ Ga;^ or InP, and the pressure exerted upon the 
20 substrate during contact is high, typically 4-10 MPa. 

in the case where a pattern is to be transferred to both 
surfaces of the object in a single process, there is es- 
tablished a need for a still nore reliable controlling of 
25 th. sta,^ in the direction perpendicular to the pressing 
direction. Particularly in this instance it is important 
that the transferring of the patterns has a high accuracy 
as the matter could be that the object is totally de- 
stroyed and thereby not usable. 

Purtlmrmore to obtain that tbs pattern is transferred to 
the Object in «cpedient manner, the object is heated to a 
tCKl-erature approximately between 150 and 300 °C. This 
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high temperature of the object during pressing causes 
that heat is transferred from the object to the surround- 
ings, i.e. the stainp as «eU as the contacting means. 
During this heat transtnission an uneven tett5)eratuxe dis- 
5 tribution (also during subsequent cooling of the ob:iect) 
in the known devices is obtained, whereby changes in the 
shapes and sizes of the contacting means as well as 
stan^^s occur and thereby displacements of the elements in 
the devices may arise. This will have a severe conse- 
10 quence for the final product, due to the fact that only a 
minimal displacement of the pattern in relation to the 
intended placement will render the product useless. 

Summary of the In vention 
15 An object of the present invention is to wholly or partly 
overcome the above disadvantages of the prior art. More 
specifically, it is an object to provide a device for 
transferring a pattern to an object, said device having a 
high accuracy of the stamps during the pressing. 

20 

It is also an object of the present invention to provide 
a device which is not influenced by the deviating tem- 
peratures of the object. 

25 It is furthermore an object of the invention to provide a 
device which is single in construction and which in expe- 
T dient manner may be used to transfer patterns to both 

surfaces on the object at the same time. 

: i"!- 30 It is a specific object of the invention to provide a de- 

7''l vice which is suited for transferring micro- or nanos- 

;***: truGtures to the object- 
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a^ove *le=.., tcsether with numerous other electa, 

a^antages and """"T Xu.rin 

.he below deacxiption. are acco»pUBhed by a scXu.xon 
accoraai«=e to the present invention by a device 
accoiuai Mid obioet having a 

transferring a pattern to an object, said obj 
firat surface and a second surface, said d«vice 
co,^riaing a first contaetix^ -ana having a first sta^ 
aZted to i^rint a first pattern in the first surface 
Of the object, and a pressing ™eans adapted to press the 
first «tan,p into contact with the first surface of the 
object in a pressing direction. Furthermore, an alignment 
^ans is arranged in connection with the first contacting 
^ans for controlling the motion of the first Stan,, in a 
direction perpendicular to the pressing direction, and a 
second contacting .aeans having a second st»np is adapted 
CO ins,rint a second pattern in the second surface of the 
object, and the pressing TOsns is further adapted to 
press the second stan^ int" "^^<^ "^''^ 
surface of the object in the pressing direction. 

0 

Hereby ±9 obtained a device of a sin«>le design, which has 
a high accuracy of the alignment of the stands in rela- 
tion to the object, thus during operation of the device 
the displacement, which occurs in the prior art, is lim- 
►5 ited to an altrost in«,erceptible level inside the limits 
of accuracy, which is necessary when the pattern is 
transferred at the same time to both the first surface 
and the second surface of the object. 

30 During operation of the device according to the present 
invention the pressing means is pressing the first stainp 
into contact with the first surface of the object in a 
pressing direction. Throughout this movement the align- 
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ment means is controlling the motion of the first Stan?* 
in a direction perpendicular to the pressing direction, 
thus securing that the first stamp will come into contact 
with the first surface of the object exactly as intended. 
S AS the pressing means is fiorther pressing in the pressing 
direction, the second stamp will couve into contact with 
the second surface of the object, whereby the first sta«^ 
will imprint the first pattern in the first surface of 
the object and at the same time the second stainp will im- 
10 print the second pattern in the second surface of the ob- 
ject. The device is of a simple design and can thereby be 
formed to allow contacting of the stamps with the object 
under high pressure, 

15 According to a preferred embodiment according to the pre- 
sent invention alignment means may be arranged in connec- 
tion with the second contacting means. A higher accuracy 
is hereby secured, thus, it is obtained that no mutual 
displacement between the contacting means during the 

20 pressing occurs. 

in an eacpedient embodiment according to the invention the 
alignment means may be an arm, which protrude from at 
least the first contacting means to a rail edited to a 
25 stationery support and wherein the arm is arranged to 
slide in the pressing direction on the rail. Hereby is 
-: obtained a sin^Jle construction of the device with a high 

alignment accuracy, Purtherroore the alignment means may 
be incorporated in existing devices without construction- 
30 wise altez-ations . 



Advantageously according to the invention the size of the 
contacting means may be substantially identical. Hereby 
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4 -„>s«<.atitially the same for both 
5 which may occur is substantial J.y 

contacting means. 

Langed £pr h.ati.« the object to a pxedetexmi^ed 
.0 :^ratu«. X.e ten^exatu« of tUe object be 

toloo -C, preferably bet«- «<• ^ 

««A -joo «c The above mentioned uem- 
erablv between 280 and 320 i-o-^ 

pefaiL intervaxa depend ^ tb. material of the ^ 
sLte wbicb will b. a^ciated by .=ciUed pe«on. 

*ccoxdi»g to the indention a temperature seneor «ay be 
adapted to «>nltor the ten^erature of the object durl^ 
the stamping. 

,0 .pre.suxesenaor»ay be arrant according to t^^^n- 
tion m connection with the pressing T»eans. Furthermore, 
a control unit ^y be adapted, baaed on the presaux, de- 
tected by the preaaure sensor, to cause the pressing 
„ana ^ establish a given pressure between the st««ps 
25 and the object. 

The stao^ »y in a preferred e:<pedient e^bodi^ent accord- 
ing to the present invention have a pattern of micro- or 

nanostructiixes . 

The object tnay preferably con^rise a substrate and a layer 
of a polymer material applied thereto. 
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I„ a preferred e,*oaimBnt accordli^ to the invention the 
I„ a ^3 ^echanicllY operating 

presBing neans may areang „fctained that 

La». such as a ^acK or a screw. Herein 

the inaccuracy in alignment, whi* often arises xn hy 

draulic presses, is minimised. 

in an expedient «™bodi,.ent according to the invention a 
heat tranB:»isslon barrier may he arranged between the 
contacting «eans and the pressina <»ea„^ "."^"^^^^ 
heat transfer here between. Hereby is obtained that no 
^«n heat tr«.sf er throughout the device occurs and 
thereby inaccuracy in the allgnn«nt as a consequence. 

R ^-Laf Deser <r i°n of the Drawings. 

invention and its advantage, will be described on 
n«re detail below with reference to the accompanying 
schematic drawings, which by way of example illustrate 
currently preferred embodiments of the invention. 

Figures la-Id illustrate transfer of a pattern from a 
stan,p to a substrate by nanoiKprlnt lithography according 
to a known process. 

Pig. 2 is a schematic view of a device according to a 
first embodiment of the invention. 

Fig. 3 is a schematic view of a device according to a 
second embodiment of the invention. 

30 Pig. 4 is a schematic view of a part of a device accord- 
ing to a third embodiment of the invention. 
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.... . is a schematic v.ew of a par. o« a device acccra- 
1^ to a fourth «,iboaimeat of the i,=™ntio». 

.i the f i^as a« ^^^-^ ^ 
S to scale, and they show only parte ^^'^ 

order to elucidate the invention, other parts bexng 
ted or merely suggeetod. 

^^Sfr^SlI^I^r^rn^^ce according to a 
.It e^odi^nt of the i--^ ^ , 
transferring a pattern ^^^^^^ said de- 

havinci a first surface 5 and a secoiua 

"cH co^ri.ing a .ir.t contacting ^ans 7 having a^ 
TiL atan^ e adapted to in^rint a first pattern in the 
first sijarface 5 of the object 2. 

^ passing ™e«u, » is fuxthem^re adapted to pres. the 
first staH^ » into contact with the first surface S of 
throbjecr. in a pressing direction, indicated by arrow 
pressing direction is in this e^odi«ent shown as 
. vertical ™ove»ent of the pressing «ans 9, 
^y also according to the invention be 
dined movements, which will be appreciated by the 
S sKilled person. The pressing ^ans 9 can he of a p^lor 
^ type, such as a hydraulically or pneumatic operated 
press. However, according to the invention the 
L pressing means s^y be arranged as mechanically oper- 
the pres „hereby a aii.s.le 

ating means, such as a jaoit »> 
.0 and inexpensive device is obtained, still having a h.gh 
precision in pressing. 
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to apply an exact predetermined pressure to be ua-d in 

^aLferrins o. t.e patterns to U» <*3ect. pr«- 
sure exerted is typically 4-10 MPa. 

' The pressing ™«» 9 is in «>i. e»bodi-»nt shown in con- 
nection With first contacting n-ans 7 only, but ^ 
according to the invention also be arranged in connectxon 
with the second contacting n»ans 11 as well as in connec- 

10 tion with both contacting means. 

alignn«nt ™an. 10 is arranged In connection with the 
first contacting means 7 for controlling the motion of 
the first Btamp 8 in a direction perpendicular to the 
IS pressing direction A. Furthermore there is a second con- 
tacting means 11 having a second staB«. 12 adapted to im- 
print a second pattern In the second surface 6 of the ob- 
ject 2. and the pressing means 9 further adapted to press 
the second stamp 12 Into contact with the second surface 
e of the object 2 in the pressing direction A. 
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in this embodioMsnt the alignment means 10 concocises 

, . ^ ^ jt r,^ ar least the first contacting 
arm 13, which protrude from at least tu» 

means 7 to a rail 14 adapted to a stationery si^ort IS 
and wherein the arm 13 is arranged to slid, in the press- 
ing direction & on the rail 14. 

Furthermore it is «««dient according to the invention 
that the arm 1» provided with a pretension whereby it is 
obtained that there is no displacement between the rails 
and the contacting means. Preferably the arm and rails 
may be made of metal, such as for Instance stainless 
Steel. 
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align^nt »eanB 10 is also arr g the 

second =o..a=t.ng "'^ £^^er«»« -ub- 

size of the contacting nwa«B 7 and 11 i» 
stantially Identical. 

-,vvnr,a to the invention oonprise 
THe device may also according to tne 

heating ™ean, (not shown) arranged for heat ng the oMec 
Z a predetermined teo^ature. The ^ 

^ Enn "r T>re£arably between zsu 
object may be heated to SOO C, preierai. y 

and 350 -c. most preferably bet«en 280 and 320 C. 

.urther a te^erature sensor (not shown, n.y be adapted 
Z monitor the ten^rature of the object 2 during the 
presBing. 

especially with these high tetc^eratures applied tot^ 
^ - . control in an exact manner 
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Object 2. it is r,,^ , to the eurroux^ings 

the heat transfer £ro» the dbjeet 2 ^o t 



i.e. the stamps a and 12 as ^ ^ 

7 and 11. If ^he heat transfer is not controlled this 
could have severe conaec^ences as an .^even ^et«P--^-- 
atahilisation throughout the device will influence the 
alignment between the object a and the stanvps 8 and 12. 



well as the contacting means 



embodiment 



Particularly in the 
exact heat transfer is 
and 11 are substantially 
both contacting means 7 and 
ranged in connection with 



obtai ned 
identical 



illustrated in Fig. 3 an 
as the contacting means 7 
in eize as well as 
11 have aligning means 10 ar- 
also having substantially 
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identical sizes. 

neat t^^^ stationery support 15. 

the contacting tneans 11 and the stai;a.o 
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^ l.x«ntive idea the thermal «.ve^ts of 

Tactic »eans a« p«pen.icular to th. pr„=.n3 direction 

equal with a conmoh line X aa shown In Fig. 2. 

Xhe aevice 4 .uxth.r»or. ==.*ri3e ^^^"^ rT^^'^ 
Shown, .or cooling the object during the J^"" 
in this instance it is required to control 
.r^ter in an exact manner for obtaining a --^/"^^^^ 
stabilisation of the contacting ,«me 7 and XI aa well 
to prevent change- in their ahapea. 

0 Xn Fig. 4 ana rig. 5 £,n:ther e„^di»ents according tojhe 
invention are ahown. Wherein the pressing is partly 

or fully replaced by the gas inprint technique. 

■r 4 there is, in connection with the second eon- 

the stanip 12. The surface of the contacting im . 
seali^asket 18 and the back surface 19 of the sta^ 12 
togetSr define a cavity 20. which will functxon as a 
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,.e„.re cavity for pro^di^ - - "^""^ 

face of the stawp 12. 

^« ^avitv 20 ia controlled via 
^ pressure In t1» P^«^ ^^^^ ^ =c»ect.d 

. a P"-"-- ^,^e L^l apparatus (not a^«n, . 

to «n appropriata pressure „ovided with a 

pressure medium "^^^^t f^^in the prea- 

valve (not shown) for controlling the flow 

_e ^diu» -rLru^'c^el so as to 

th* stan,P 12 or the object 2 should break. 

It IS also possible to provide the pressure cavity 20 
»d/or the Uaure ^ediu. channel 21 «ith a pre^e ^ 
.ensor (not shown). Such a pressure ^^Jl^^^, 
accurate measurement of the pressure ^ 
Xhe «asure»ent «»y be used to c-^^ ^ //^ "ta,.. 
order to prevent damage to the object an / -avitv 
It is also possible to t^nitor the pressure in the cavity 
20 tith a view to cutting of the flow of pressure ^edx^ 
L Ite pressure n«dium channel 21 in case of a rapid de-^ 
in the presBu „^„id be the case when a staflop 

cline in pressure, such as would be tne cas 

or an object breaks. 

m order to generate a sufficient contact pressure be- 
.len the sealing gasket, the sta^ and the contac^i^g 
t^eans, a pressure Tnay be added on the contacting n.eans 
after the stan^ and the object have been aligned. 

The device is arranged to press the first and second 
contacting .eans towards each other and - Pr-ide^^. 
static gas pressure within ^^^^^^j:^:::, 
ettiboditnent shown in Fig. 4 the fxrst co 
operated by pressing ..ans 9, -^^^^/^f,^^^^^^^ 
hydraulic or niechanical presses. The static g 
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T«ast two states. In a first 

:r.; r ef/it J., -^^%:T.:r ..^.e, 

aurroundiiia envxronBient . in a = 
presBure of a eyxcmiz>uj. » pressure cavity is 

5 the static gas pressure ^^^t,. i„ the 

eubetantiaxxy 1^9>»r t'"-,^" ^^^^^^^^ ,^.ace 

T. z'z r.r t. .c^. 

„«>r= preferably bet«een 0.4 and 0.6 mxllimeters. 

3y p.ov..i», a rr^rsr-rs^re 

tlon. the P~"-" - '^i^Vhat the sta^ and o,.- 

'ni:!.:^. wherehy an «.pedi»nt i^int of a pattern xs 
obtained. 

■««fc«ad of e g. hydraulic oil, preferably an 
Using a gas instead of e.g. y contaminating 
inert gas, furthermore reduces the risk ot con 
the environment surrounding the device. 

in Pig. 5 a part of the device is shown wherein both the 
in Fxg. s» F second contacting 

first contacting means as weli as tne 
tneans are operated by the gas in^rint technique as ex- 
plained above in relation to Fig. 4. 

^co^.s to the invention a pressure sensor (not 
, n»y in expedient nenner be arranged in oonneotxon wxth 
the pressing means 9. Furtherr»re a control unit (not 
sho«n, n«Y be adapted, based on the pressure *«"ct«d 
the pressure aansor, to cause the pressing ^ans to es- 
tablish a given pressure between the stamps and the ob- 
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oWeot 2 W »>e Single- or double-ald«l 

single- or double-.ided CD-ROMs or ^ 
ob^ec. W in e^edient ««=ner l«ve . shape ^"'^^^ 
Ji« »*«.^.«t application, for i.3ta.=e^u»a or 
• . ^adransular or other geoa»«ic ^ as will be appre 
elated by a akilled person. 

Although the invention above bas be«> described in oon- 

witH preferred embodiments o. - 
will b. evident for a person slcllled in the art that sev 
eral modification, are conceivable without departing froo, 
the invention a, defined by the following claims. 
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1. A device (4) for transferring a pattern to art object 
(2), said object (2) having a first surface (5) and a 
second surface (6), said device (4) cotnprising a first 
contacting means (7) having a first stani* (8) adapted to 
imprint a first pattern in the first surface (5) of the 
object (2) , and a pressing means (9) adapted to press the 
first stait^ (12) into contact with the first surface (5) 
of the object (2) in a pressing direction (A), 
characterised in that said device (4) further cott^rises 
an alignment means (10) arranged in connection with the 
first contacting means (7) for controlling the motion of 
the first stan5> (8) in a direction perpendicular to the 
pressing direction (A) , and a second contacting means 
(11) having a second stamp (12) adapted to in^rint a sec- 
ond pattern in the second surface (6) of the object (2) , 
and the pressing means (9) further adapted to press the 
second stamp (12) into contact with the second surface 
(6) of the object (2) in the pressing direction (A) . 

2. A device (4) according to claim 1, wherein an align- 
ment means (10) is arranged in connection with the second 
contacting means (11) - 

3, A device (4) according to claims 1 or 2, wherein the 
alignment means (10) is an arm (13), which protrude from 
at least the first contacting means (7) to a rail (14) 
adapted to a stationery stqpport (IS) and wherein the arm 
(13) is arranged to slide in the pressing direction (A) 
on the rail (14) . 



4. A device (4) according to claim 1, wherein the size 
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the contacting n«anH <7, 11) is substantially identical. 

5. A device (« according to claim 1, wherein a heating 
^ane ie arranged for heating the object (2) to a pr.de- 
termined tenqperature . 



5 



10 



6 



A device (4) according to claim 5, wherein the tem- 
perature of the object (2) i« heated to 500 'C, prefera- 
bly between 250 and ^S0 -C. moat preferably between 280 
and 320 *C. 

7 A device (4) according to claims 5 or 6, wherein a 
ten^erature sensor is adapted to r«.nitor the teinperature 

" of the object (2) during the pressing. 

8 A device (4) according to claim 1, wherein a pressure 
sensor is arranged in connection with the pressing toeans 
(9) . 

9 A device (4) according to claim 8, wherein a control 
unit is adapted, based on the pressure detected by the 
pressure sensor, to cause the pressing weans (9) to es- 
tablish a given pressure between the stance (8, 12) and 
the object (2) . 

10. A device (4) according to claim 1, wherein the statt?, 
(8, 12) has a pattern of micro- or nanostructures . 

11. A device (4) according to claim 1. wherein the object 
, (2) con«»rises a substrate and a layer of a polymer mate- 
rial applied thereto; 

12. A device (4) according to claim I, wherein the press- 



'019 



•02_0L/ 27 12:33 40^518 AWAPATIHT AB ^ ^ 

" 446 40 2S0516 

7nn9 -08- 2 7 

Huvudfoxsn Kcman 

17 

ing means (9) is arranged as mechanically operating 
means, such as a jack or a screw. 

13 A device (4) according to claim 1, wherein the con- 
S tacting means (7, iD are made of metal, preferably 
stainless steel. 

14. A device (4) according to claim l, wherein a heat 
transmission barrier (16) is arranged between the con- 
xo tacting means (7) and the pressing means (9) to minimize 
the heat transfer here between. 
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A device (4) for transferring a pattern to an object (2) . 

invention relate. eepeciaUy to proauctlon ot ndcxo- 
ane nanostructuree. The device co*rises an ^^^^ 
„ean. (xC arranged in connection wit^ ^ f'^^^^;^'^- 
mg means (7) for controlling the netion of tlie fxrst 
eta:,^ (a) in a direction perpendiculax to ^""^^ 
direction and a second contacting --ana (11) having 

. second atan^. (12) adapted to imprint a second pattern 
in the second surface (S) of the object (2) , and the 
pressing «eans (.) further adapted to pres. the second 
stamp (12) into contact with the second surface (fi) of 
.he object (2) in the pressing direction (A) . Hereby is 
; obtained a device of a single design, which has a high 
accuracy of the alignment of the stani.s in relation to 
the object, 
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Fig. 2 
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Fig. 3 



